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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-15 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description ol' the in\ cniit)n, and ol' die manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 5, 6, and 13-15 arc rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. Claims 5, 6, and IS- 
IS recite limitations such as "computer readable medium encoded with a computer program 
product." However, the specification does not describe or disclose a "computer readable medium 
encoded with a computer program product". At most the specification discloses (see page 12, 
lines 4-10) a recording medium or a computer program as an embodiment of the invention. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the dirrci cnccs bciw eenthe subject matter sought to be patented and the prior art are 
such that the subject matter as a \vht)lc \v duIcI have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 3, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim 
(previously cited in Office Action 12/29/2006) in view of Shiino et al. (previously cited in Office 
Action 12/29/2006) and in fiirther view of Galperin et al. (US 2004/0008802). 

Regarding claim 1, Lim discloses a response characteristic estimation apparatus (see Fig. 
2), including: 

an input unit (Fig. 2, block 201) which inputs a received signal; 

a correlation processor (Fig. 1, block 218) which performs a correlation processing (see 
column 3, lines 15-24) between the received signal which has been inputted and a known 
reference training modulation transmission signal; 

a phase error estimator (Fig. 1, blocks 210 and 211) which estimates a phase error 
(difference) of the received signal (see column 3, lines 26-32 and column 58-61), which has been 
inputted, to the known transmission signal, based on correlation of the received signal which has 
been inputted and the known training signal. 

Lim does not disclose a phase error compensator which estimates a response 
characteristic of the received signal, which has been inputted, to the known transmission signal 
by compensating a result of the correlation processing based on the estimated phase error and 
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Lim further does not disclose the phase error estimator and correlation processor perform 
operations in parallel (simultaneously). 

However, Shiino et al. discloses correlating a known synchronous word with the received 
signal (see colunm 3, lines 54-57). The output of the correlation is provided to a phase locked 
loop which estimates the phase variation (error) of the received signal (see column 4, lines 15- 
22) based on a transmission channel estimation which is derived from the known synchronous 
word and the received signal (see column 3, lines 57-61). The phase error is then compensated 
by a phase rotator (see column 5, lines 21-23) based on the estimation of the transmission 
channel (response characteristic), (see column 5, lines 10-23). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to compensate for phase error 
after the correlation in Lim as disclosed by Shiino et al. since Shiino et al. states compensating 
for the phase can compensate for a frequency offset in the receiver (see column 1, lines 12-18). 

Galperin et al. further discloses performing calculation of phase error and correlation 
level in parallel (or simultaneously), see section 0087. Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the apparatus of Lim and 
Shiino et al. to perform operations in parallel as disclosed by Galperin et al. to increase the 
processing speed of the apparatus. 

Regarding claim 3, the claimed method includes features corresponding to the above 
rejection of claim 1, which is applicable hereto. 

Regarding claim 5, the claimed method includes features corresponding to the above 
rejection of claim 1, wherein Lim fiirther discloses the method/apparatus embodied as software 
(see column 3, lines 36-46). 
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6. Claims 2, 4, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim 
(previously cited in Office Action 12/29/2006) in view of Shiino et al. (previously cited in Office 
Action 12/29/2006), in view of Galperin et al. (US 2004/0008802) as applied to claims 1, 3, and 
5, and in further view of Huttunen (previously cited in Office Action 12/29/2006). 

Regarding claims 2, 4, and 6, Lim discloses the known training signal is included in a 
prescribed interval in the received signal (see Fig. 8) in a sequential manner. Lim, Shiino et al, 
and Galperin et al. do not disclose the apparatus further includes a controller which detects an 
end of the sequential interval of the known transmission signal from the received signal which 
has been inputted, and the phase error compensator compensates the result of the correlation 
processing based on the estimated phase error at the detected end. 

However Huttunen discloses detecting a training sequence of a received signals and 
instructing a detector to detect the estimate of the channel state over the training sequence (see 
column 4, lines 40-41. Huttunen further disclose the channel correction and symbol detection 
can not begin until the training sequence is received (see column 4, liens 37-38). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made to instruct 
the phase error compensator over the entire training sequence in Lim, Shiino et al., and Galperin 
et al. as disclosed by Huttunen since Huttunen states this ensures the timing of the received 
signal can be adjusted as accurately as possible (see column 4, lines 37-40). 

7. Claims 7, 8, 10, 11, 13, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mody et al. (previously cited in Office Action 12/29/2006) in view of Shiino et al. 
(previously cited in Office Action 12/29/2006) and in further view of Galperin et al. (US 
2004/0008802) 
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Regarding claim 7, Mody et al. discloses a receiver (see Fig. 1, block 10) including: 
an input unit (see Fig. 12) which inputs a plurality of received signal samples 
respectively; 

a correlation processor (Fig. 12, elements 102) which performs cross-correlation 
processings (see section 0098 and 0100) respectively between each of the plurality of received 
signals which have been inputted and a known transmitted training signal; 

a frequency offset estimator (see section 0090) which estimates a frequency error based 
on phase output from an auto-correlation, wherein the frequency offset is compensated (see 
section 0096) the performance of the correlation (synchronization) is dependent upon the 
frequency offset correction (see section 0102); and 

a synthesizing unit (Fig. 12, block 108, section 0100) which synthesizes (adds) results of 
the correlations which correspond to a frequency offset correction (see section 0102). 

Mody et al. does not specifically disclose the frequency offset estimation and 
synthesizing includes a phase error estimator which estimates a phase error of at least one of the 
plurality of received signals, which have been inputted, to the known fransmission signal based 
on at least one of the plurality of received signals, which have been inputted, and the known 
transmission signal; a phase error compensator which generates a plurality of weighting 
coefficients by compensating respectively a plurality of results of the correlation processings 
based on the estimated phase error; and the synthesizing unit performs multiplications in a 
manner that the plurality of received signals which have been inputted respectively correspond to 
the plurality of weighting coefficients. Mody et al. further does not disclose the phase error 
estimator and correlation processor perform operations in parallel (simultaneously). 
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However, Shiino et al. discloses correlating a known synchronous word with the received 
signal (see column 3, lines 54-57). The output of the correlation is provided to a phase locked 
loop which estimates the phase variation (error) of the received signal (see column 4, lines 15- 
22) based on a transmission channel estimation which is derived from the known synchronous 
word and the received signal (see column 3, lines 57-61). The phase error is then compensated 
by a phase rotator (see column 5, lines 21-23) based on the estimation of the transmission 
channel (response characteristic), (see column 5, lines 10-23). The phase rotator multiplies the 
received signal by a weight of the phase variation (as shown in Fig. 4, block 5) to compensate for 
phase error, thus the signal corresponds to the weight of the phase variation. Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made to compensate for 
phase/frequency error after the correlation in the received signals in Mody et al. as disclosed by 
Shiino et al. since Shiino et al. states compensating for the phase can also compensate for a 
frequency offset in the receiver (see column 1, lines 12-18). 

Galperin et al. further discloses performing calculation of phase error and correlation 
level in parallel (or simultaneously), see section 0087. Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the apparatus of Mody et al. 
and Shiino et al. to perform operations in parallel as disclosed by Galperin et al. to increase the 
processing speed of the apparatus. 

Regarding claim 8, Shiino et al. fixrther discloses averaging (integrating) a plurality of 
phase errors for each received signal (see column 5, lines 9-23 and column 6, lines 9-20). 
Therefore, it would have been obvious to average the phase errors of each received signal in 
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Mody et al. as disclosed by Shiino et al. since Shiino et al. states compensating for the phase can 
also compensate for a frequency offset in the receiver (see column 1, lines 12-18). 

Regarding claim 10, the claim includes limitations corresponding to claim 7, which is 
applicable hereto. 

Regarding claim 11, the claim includes limitations corresponding to claim 8, which is 
applicable hereto. 

Regarding claim 13, the claim includes limitations corresponding to claim 7, wherein 
Mody et al. further discloses the method/apparatus embodied as software (see section 0107). 

Regarding claim 14, the claim includes limitations corresponding to claim 8, wherein 
Mody et al. further discloses the method/apparatus embodied as software (see section 0107). 
8. Claims 9, 12, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mody et al. (previously cited in Office Action 12/29/2006) in view of Shiino et al. (previously 
cited in Office Action 12/29/2006) and in view of Galperin et al. (US 2004/0008802) as applied 
to claims 7, 10, and 13, and in further view of Huttunen (previously cited in Office Action 
12/29/2006). 

Regarding claims 9, 12, and 15, Mody et al discloses the known training signal is 
included in a prescribed interval in the received signal (see Fig. 4, section 0052) in a sequential 
manner. Mody et al, Shiino et al., and Galperin et al. do not disclose the apparatus fiirther 
includes a controller which detects an end of the sequential interval of the known transmission 
signal from the received signals which have been inputted, and the phase error compensator 
compensates (generates a plurality of weighting coefficients) the result of the correlation 
processing based on the estimated phase errors at the detected end. 
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However Huttunen discloses detecting a training sequence of a received signals and 
instructing a detector to detect the estimate of the channel state over the training sequence (see 
column 4, lines 40-41. Huttunen fijrther disclose the channel correction and symbol detection 
can not begin until the training sequence is received (see column 4, lines 37-38). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made to instruct 
the phase error compensator over the entire training sequence in Mody et al., Shiino et al, and 
Galperin et al. as disclosed by Huttunen since Huttunen states this ensures the timing of the 
received signal can be adjusted as accurately as possible (see column 4, lines 37-40). 

Conclusion 

9. Any inquiry concerning this conmiunication or earlier conmiunications from the 
examiner should be directed to CURTIS B. ODOM whose telephone number is (571)272-3046. 
The examiner can normally be reached on Monday- Friday, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Curtis B. Odom/ 

Primary Examiner, Art Unit 261 1 

April 13, 2008 



